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DISCUSSION
Introduction

“The Stelagen Bank National Marine Sanctuary Mapping Project is a cooperative
effort of the U.S. Geological Survey and the National Oceanic and Atmospheric
Administration, with support from the Uriversy
Hydrographic Service. The multibeam echo sounder survey wes conducted
cruises over a two-year period from the fall of 1994 to the fall of 1996. This map
shows one of a series of 18 quadrangles (see location map) in which sea floor depth
information s depicted in sun-lluminated (or shaded roliel) view at a scale of
1:25,000, with topographic contours overprinted in blue. The image shown here

@ iaving the sun lluminate the sea floor from a position 10 degrees west
of north, so that shadows e cast on the southern flanks of seabed features. Some
features in the images are arifa collction are especially noticeable

Iooking features and patterns that are oriented parallel or perpendicular {0 survey
tracklines. For a depicton of the topographic contours alone, and for an explanation
of survey and topographic. data-processing methods, see the companion map by
Valentine and others (1997). Topographic contour maps of al 18 quadrangles n the
‘map series are avaiable on a CD-ROM in EPS, PS, Arc export, and PDF fle formats
(Valentine and others, 1998). Blank areas represent places where no dala exists.
Regional seabed features

“The major topographic features depicted i the map series were formed by glacial
processes. In broad terms, these features are interpreted here to represent a geologic
history that developed in several stages. Ice containing rock debris moved across the
region, sculplng its surface and deposiing sediment to form the large basins, barks,
tidges, and vallys.  Many other features observed here represent the later siages of
deglaciation. They are the result of processes at work when much of the area was
covered by sationary roting ice, and when at the same time small valley glaciers and
ice falls were active n and near areas of high topographic eliel. The sea in
egion formerly occupied by ice, and seabed features were partly eroded and some
new secimentary deposits formed. Today, the sea floo is modified mainly by sirong
southwestward-flowing bottom currents caused by storm winds from the northeast
‘These currents erode sediments from the shallow barks and transport them into the
basins, With time, the baniks affected by these curents become coarser, as sand and
mud are removed and gravel remains: and the western flanks of the banks, as wel as
adjacent basins, e built up by deposits of mud and sand.

Quadrangle 10 features

‘The northeastern part of Quadrangle 10 is  smooth, muddy sea floor that slopes.
castward and southeastward through water depths of 80 to 120 m. It is part of a
large basin that extends 11 and 13 (Vak  others, 2000a.5)
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A smal portion of a flattopped bank (42°33.0°N., 70°24.8' W) is present along the
northern part of the eastern edge of Quadrangle 10. At the base of this bank are
hummocky, lobe-shaped foatures that extend into the basin. They are interpreted to
consist of glacial debris now covered with muddy sand) which was deposited by ice
fall that flowed from the bank above. The smooth basin floor s internupted by two.
small, elongate banks (42°32.0° N., 70°25.4" W; 42°31.2° N., 70°24.7" W). They
part of a southeast-trending aignment of small banks that extend into Quadrangle
fect

1

Most of the rest of Quacrangle 10, north of approximately 42°29"N.,is a complex
of flat-topped banks and elongate, rounded hillsof various sizes that are separated by
the relatively smooth seabed of basins and valleys. The surfaces of the positive

water depth of 50 fo 65 m. The bank surface is gravel and confains scattered
bouder piks, as well as ridges that largely represent eskers. Shallow, iregulaly
shaped depressions in the sea floor (42°27.4 ., 70°28.8' W), in association with
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Valentine, P.C., Baker, JLL, and Unger, TS., 2000, Suniluminated sea floor
topography of Quadrangle 11 i the Stellwagen Bank National Marine
Sanctuary off Boston, Massachusetts: U.S. Geological Survey Geologic

11, scale 1:25.000.

gravel ridges, possi
ice. The bank margin is incised by shallow valleys whose floors are covered with
muddy sand.  However, a small basin in the interior of the bank (42'283' N..
70'30.7' W) is floored with sandy mud. Sand with a gulled surface (42°29.0°N.
70°30.8' W) covers the flank of a valley on the northern part of the bank. A sand
it also is present on the southeasternmost part of the bank (42°26.8' N..
70°27.4"W). The sand exhibits shallow downslope gulle, and has been transported
here from the northern edge of Stellwagen Bank tha lies at a higher level to the souh
i 7 (Vlentine and others, 1999%).

features lie at 45 10 75 m water depth and are gravel that in p d with a
thin vencer of sand. The clongate, rounded features resemble drumlins and
drumlinoid ridges (42°30.8 N., 70'35.8' W 42'30.9' N., 70°34.5' W) char

and basin, and by boulder pils and rdges that have a relef of up to 5 m and that are
interpreted 1o be lateral moraines (deposits of rock debris piled up at the edges of
moving ice) and eskers (sand and gravel deposied by running water within sationary
glacil ice). Lateral moraines are present along many of the upper margins of many
valleys (42°30.4° N, 70°33.6' W; 42°29.6'N., 70°28.8'W). Eskers

on the bank tops and are present as soltary features (42°29.5' N., 70°28 2" W) and
as networks of sinuous sharp gravel idges (42°33.3' ., 70°32.8' W), The bouider
piles and ridges commonly are constnucted of boulders and cobbles that now are
separated by voids from which sand and small gravel presumably were eroded during
advance of the sea after the gacial ice melted. The seabed in the basins and valleys
on the bariks and around the margins of the banks and clongate, rounded hills is
mucdy sands the deep. parls of the basins and valleys that separate the banks are

.

sandy mi

A deep valley floored with sandy mud is present i the southeast corner of the
quadrangle. 1t extends northwestward through water depths of 85 to 105 m and
turns north to form a narrow basin (42°29.5°N., 70°27.2" W) bounded by two banks

that was transported by glacial ice. A low ridge across the basin floor

70°25.4" W) that extend into the adjacent Quadrangle 11 10 the east. The valley
floors are muddy sand, and the bank surface is gravel, including boulder piles and
ridges.  The gravel is covered in places with a thin vencer of sand that is more
extensive on the valey sdes and in the shallow depressions on the bark surface.

“The southern part of the quadrangle, south of approximately 4229 N. and west of
70°27'W,, is occupied by the northern part of alarge, relatvey flat bank that ies at a

In the southwestern part of Quadrangle 10, the surface of the gravel bank is
separated from a deep muddy basin to the a northwest-rending escarpment
30 m high. The basin floor decpens northuiard from 85 m at the foot of the bank to
105 min a small longate basin (42'28.0' ., 70°35.5" W) at the mouth of a valley
that incises the bank edge. A smal, southeastrending drumiin is present in the
southwest corner of the quadrangle. Farther north, along the western edge of the
quadrangle, the smooth, aimost flat mud floor of the basin is interrupted by shallow
depressions that are eliptical moats surounding a central mound (42'29.4° N.
70°35.75' W), ions range up to seueral hundred meters in length, and
observations of similar foatures in Quadrangles 7 and 8 (Valentine and others.

patches of gravel,

frequented by groundfish. Some boulers and smalle gravel are exposed in the
bottom of pits n the mud in which fish are present. The depressions are interpreted
have been formed by the scouring actions of groundiih that have exposed the

ravel habitat and prevented its burial by basin mud
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Location map outlning the 18 quadrangles i this series. Quadrangle
10 shown in blue. Stelwagen Bank National Marine Sanctuary
(SBNMS) boundary indicated by dashed line. Bathymetic contours in
meters
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